Selective cyclooxygenase-2 inhibition directly increases human vascular reactivity to norepinephrine during acute inflammation.
The use of cyclooxygenase-2 (COX-2) inhibitors has been reported to be associated with detrimental vascular events. The aim of our study was to evaluate the role of COX-2 activity in the control of human vascular tone under inflammatory conditions. Using organ bath experiments, the contraction induced by norepinephrine (NE), U46619, acetylcholine, and KCl was performed on isolated human internal mammary arteries (IMA) cultured in the presence or absence of both interleukin-1beta (IL-1beta) and lipopolysaccharide (LPS) with or without endothelium. Under these conditions the COX (cyclooxygenase) isoforms were detected by immunohistochemistry and western blot, and the prostaglandins (PG) and thromboxane (Tx) released were measured using an enzyme immunoassay kit. A significant decrease in the maximal effect induced by NE but not by other stimuli was observed in the IL-1beta- and LPS-treated preparations after 6 and 24 h of culture (-19 +/- 6 and -25 +/- 4%, respectively), an effect that was endothelium independent. Under this inflammatory condition, the COX-2 inhibitors DFU (1 micromol/L), DuP-697 (0.5 micromol/L), and Etoricoxib (1 micromol/L) markedly restored and increased the vascular reactivity to NE. These alterations were not observed with SC-560 (1 micromol/L), a selective COX-1 inhibitor. In addition, the COX-1 isoform was always detected and the COX-2 isoform was only found in human IMA exposed for 6 or 24 h under inflammatory conditions. The COX-2 induction was accompanied by an increase in PGE(2) (prostaglandin E(2)) and PGI(2) (prostaglandin I(2)) release in the culture medium (approximately 2.5-fold) but not with an increase in TxA(2) (thromboxane A(2)) release. These observations suggest that the inhibition of COX-2 directly potentiates the human vascular tone induced by NE under inflammatory conditions.